fibroblast network. (2) The reticular layer forms the bulk of the chorion and contains a loose reticular network. (3) The pseudo-basement membrane acts as an anchoring structure for the trophoblast. (4) The trophoblast layer in the nonplacental chorion consists of trophoblast cells from two to ten layers in thickness, closely applied to the maternal decidua and containing obliterated chorionic villi.
Blood supply: The amnion has no blood supply. The chorion has no blood supply as such, but vessels do travel within the reticular layer of the chorion to reach the placental villi. These vessels, with rare exceptions, atrophy completely in the nonplacental chorion as pregnancy advances.
Nerve supply: The amnion and the chorion have no demonstrable nerve supply.
Lymphatic vessels: The amnion and the chorion have no demonstrable lymphatic vessels.
Materials such as meconium can be traced from the amniotic epithelium through the amnion and the chorion into cells lying adjacent to blood vessels in the maternal decidua. Meconium exerts a harmful effect upon the amniotic epithelium resulting in rapid destruction of the epithelial cells.
The structure of the amnion as seen by the electron microscope indicates that the epithelial cells at least are capable of transferring large volumes of fluid between the amniotic and the maternal compartments. The two pathways available (intercellular canaliculk and intracellular canals) indicate the possible presence of a selective mechanism. The presence of meconium rapidly destroys this mechanism and may, therefore. be more harmful than hitherto appreciated. Almost certainly several routes of production and disposal exist -and these vary as pregnancy progresses: if one of these is interfered with, partially or completely, then imbalance will occur.
The turnover is so rapid that a factor of only 10%
per volume change will soon result in a significant alteration in the liquor volume -1 litre in ten days (Hibbard 1962) .
The recent work of Tervila (1964) shows that in cases of feetal death the turnover continues but is reduced by the order of 50% -suggesting that membrane transfer is responsible for about half the water exchange. This observation might be extended to suggest that membrane transfer is a more important route for disposal than for production of liquor because liquor resorption tends to occur after feetal death, though it must be accepted that the behaviour of the membranes may well alter after death of the baby. This suggestion, however, does correlate with the electron microscopic studies of Bourne & Lacy (1960) which suggested that the appearances were more in keeping with a function which was mainly absorptive. The idea that 25-50% of the turnover occurs through the feetus in late pregnancy is also in keeping with the estimate of Gray et al. (1956) and Hutchinson et al. (1959) .
In considering the clinical evidence it is helpful to review it in relation to polyhydramnios, oligohydramnios and also qualitative abnormalities.
Observations in Relation to Polyhydramnios Analysis of the association of gross polyhydramnios recorded clinically in 385 pregnancies demonstrates the main correlations which have been noted. Gross feetal malformations were present in approximately one-third and of these the great majority (90) were anencephalics. In the same period of time there were 26 other anencephalics in which the situation with regard to liquor volume was doubtful and only 6 in which liquor was definitely not present in excessive quantity. The only other significant group was one of 37 in which there was an upper alimentary atresia or some lesion which could be expected to cause obstruction to deglutition. If an apparently normal baby is delivered from a hydramniotic sac there is a higher than 10% risk that the child has some alimentary obstruction -frequently amenable to corrective surgery if diagnosed expeditiously. In these cases the conclusion is hard to escape that interference with absorption of liquor by the foetal alimentary tract is the mechanism of production ofthe hydramnios.
Evidence has been put forward that this is the mechanism operating in anencephalics (Jeffcoate & Scott 1959) , which are usually incapable of swallowing. If this be accepted it means that 'excessive liquor accumulates most consistently in states which render the foetus mechanically or neurologically incapable of swallowing it' (Scott & Wilson 1957) .
The position with regard to hydrocephaly is less clear; in this series there were 2 cases. The incidence of anencephaly is only slightly higher than that of hydrocephaly (approximately 2 per 1,000 compared with 1 per 1,000: Carter 1963); it seems that while gross polyhydramnios is a very common association of anencephaly it is relatively uncommon with hydrocephalus; furthermore, as has been pointed out by Van der Velden (1957) , the grossest form of hydrocephaly may be misdiagnosed as hydramnios. I have experienced 2 cases in which a confident clinical diagnosis of hydramnios had been made but in labour the only excessive drainage of fluid was of cerebrospinal fluid when the head had to be tapped to effect delivery. It must be regarded as doubtful whether hydrocephaly predisposes to polyhydramnios.
Clinical observations are relevant to explaining the mechanism of the high incidence of hydramnios with multiple pregnancy. In this regard it is important to accept that polyhydramnios means an excess of liquor in a single sac, not merely in the uterus. Accepting the single sac criterion, the evidence is that with binovular twins the incidence of hydramnios is no greater than would be expected-allowing for a double chance of a fcetal anomaly which could produce hydramnios in that sac. In the case of uniovular twins, however, there is no doubt that a particularly acute form of hydramnios is liable to develop at a remarkably early stage of pregnancy-a stage when polyhydramnios due to other causes is seldom seen. The commonly accepted idea is that this is related to heemodynamic imbalance in association with crossed feetal circulations -one fcetus becoming dominant -but the clinical evidence is contradictory as to whether the dominant or the dominated foetus is associated with the hydramniotic sac (Jeffcoate & Scott 1959 of demonstration by other studies such as the injection of marker substances (colour and radioopaque dyes or isotope tracers), the conclusions to be derived from the study of oligohydramnios are not readily supported by other evidence. Furthermore, it is much more difficult to obtain evidence -particularly convincing evidence -of the negative state of oligo-or an-hydramnios than the positive one of polyhydramnios.
In 47 cases of oligohydramnios, 34 were associated with renal agenesis or some other urinary tract lesion which made foetal micturition impossible, 10 with placental insufficiency and 3 with advanced extrauterine pregnancy.
This possibly gives a false impression of the preponderance of renal dysplasia as a cause of oligohydramnios, because early in the series it was suspected that renal agenesis was commonly associated with oligohydramnios (Bain & Scott 1960) and, whenever renal agenesis was discovered, special enquiry was made whether or not liquor drainage had been observed and the facts noted in the case sheet.
Absolute proof of absence of liquor is extremely hard to obtain but recently a renal agenetic babe was delivered to us intact in its packaging (Fig 2) : there was complete absence of liquor and the compression of the foetal contour was clearly evident, together with the cramped abnormal position of the limbs which accounts for the typical X-ray appearances (simulating intrauterine death) and the high incidence of talipessupporting the view of Browne (1936 Browne ( , 1955 on the etiology oftalipes.
Approximately 60% of renal agenetic babies present by the breech at delivery. It seems that in early pregnancy, when there is a relative preponderance of liquor volume to feetal volume, the presentation of the baby is random and variable, but normally as term approaches the majority settle head downwards. As Smithells (1963) has put it, the feetus with renal agenesis is virtually in dry dock and is therefore denied the opportunity to manoeuvre into the usual position.
The difficulty of confirming the existence of oligo-or an-hydramnios can be overcome if the regular occurrence with it of the lesion known as amnion nodosum is appreciated (Landing 1950 , Scott & Bain 1958 , Bain & Scott 1960 . The amnion, particularly that portion covering the placenta, is covered with small grey-yellow nodules not unlike tubercles. These can be detached from the membrane without disturbing its continuity. In 25 out of 34 cases in which this was found the baby had renal dysplasia, in 4 there was severe placental insufficiency, 4 hydrorrhoea gravidarum and 1 advanced extrauterine pregnancy. In none was liquor evident. Amnion nodosum was absent in only 3 cases of renal agenesis and in all of these the baby also had a gross central nervous system malformation (anencephaly or inencephaly) and a normal quantity of liquor.
The fact that, when renal agenesis is found in association with some lesion probably interfering with swallowing, liquor is usually present in late pregnancy in normal amounts or sometimes even in excess (Jeffcoate & Scott 1959) suggests that the contribution of foetal urine to the liquor at this stage of pregnancy is less than the volume normally absorbed by the foetal alimentary system. This is supported by the experimental work of Rosa (1951) using inulin as a tracer, from which he estimated that 500 ml of liquor is swallowed by the foetus per twenty-four hours and of this 40 ml is re-excreted by the foetal kidneys.
Observations in Association with Qualitative Abnormalities For the 'break-through' which has taken place in the development of qualitative studies, credit must go to Bevis of Manchester who started to practise this in relation to rhesus iso-immunization nearly ten years ahead of the rest of the world (Bevis 1950 (Bevis , 1952 . Schreiner (1964) gives a full review of developments in the field. Hoet (1954) demonstrated elevated adrenal corticosteroid levels in liquor surrounding infants of diabetic mothers and Bjorklund (1954) confirmed that these babies had high 17-ketosteroid excretions. Recently, Jeffcoate et al. (1965) demonstrated that it was possible to diagnose the adrenogenital syndrome prior to birth byexamininga specimen of amniotic fluid. It is probably fair to say that this will prove more important as a pointer to the scope for amniotic fluid analysis than for its immediate practical return. All these studies, however, have given supportive evidence to the concept that liquor represents to some extent a foetal secretion.
A matter of some interest is whether there exists in the human a site for the regulation of the liquor volume. This could be foetal, placental (Hanon et al. 1955) or a property of the amniotic membrane. One possibility is that the controlling centre lies in the foetus and that the abnormalities of liquor volume found in association with feetal malformations are related to absence of this centre. The evidence, however, when analysed in relation to the anatomic nature of the malformations is in general against this.
Whether a controlling centre exists or not the circumstantial evidence is that there are compensatory mechanisms which operate to combat any tendency to excessive accumulation of liquor. For example, it has been demonstrated that with anomalies associated with blockage of the intake of liquor to the upper alimentary tract polyhydramnios is the rule; this, however, usually presents round about the thirtieth to the thirtysecond week and does not appear to increase greatly from this stage no matter how long the pregnancy progresses. The most obvious nature of this compensation is a rise in the hydrostatic pressure. Schreiner (1964) (Wagner & Fuchs 1962) to construct a graph of the volume increase during the first half of pregnancy. After a gradual increase up to fifteen weeks, a sharper rise occurred to between 250 and 400 ml at twenty weeks. The details of the second method have been previously described (Gadd 1966 
